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The pandemic that the world has been facing since Jan-2020 has promoted rapid

changes in the form of consumption and service provision. In many countries, GDP

forecasts have turned negative. But, if on the one hand, the prospects were negative, on

the other, there were positive signs, including the adoption of recycling, remanufacturing,

and reuse practices. Reusing raw materials in their production lines, companies and

volunteers produced masks for mandatory use by the population of some countries such

as Brazil. This brief period energized an economy that until then seemed to be dormant.

In view of this scenario that took shape in the world, the present study aimed to assess

how this pandemic affected sewing professionals’ enterprises, contributing to an income

generation and to a possible sustainable practice. The level of circularity was evaluated

through a questionnaire and interviews as it was impossible to visit the ateliers. The survey

of enterprise circularity was based on basic principles of circular economy from Ellen

MacArthur Foundation. The questions were made considering some features, like level

of knowledge about the theme The prospecting of the potential interviewers was carried

out through a digital platform in the month of September-2020. Results obtained by

fabric remnants mass balance indicated some level of circularity in the production mode

of seamstresses during the pandemic. The challenge, however, is the high demand for

masks allied to the search for customization by consumers. This represents the main

obstacles to maintaining circularity in the production process.

Keywords: circular economy, COVID-19, entrepreneurship, sustainability, business

INTRODUCTION

From Feb-20, because of de pandemic caused by the spread of SARS-CoV-2, a hypothesis was
raised stating that the crisis generated by the pandemic could accelerate circular economy practices
(Corrêa and Corrêa, 2020). On that occasion, actions were observed in different parts of the world
linked to the production of protective equipment (PPEs). Scarce due to high global demand, PPEs
have become rare items even for use by health professionals. In order to go around the situation,
companies, public sectors, and civil organizations have joined forces to manufacture PPEs from
alternative materials. At first, masks and face shields were produced in large quantities in order to
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meet the primary needs of hospitals and health centers and
subsequently be available—and not in rare cases, mandatory—
to the population (Broom, 2020; Corbett, 2020; Elgin and Tozzi,
2020; Feng and Cheng, 2020; Ha, 2020; Lee, 2020; Parker-Pope,
2020; Subramanian, 2020).

Though to varying degrees, those examples have principles
of circular economy. Considering the three pillars of circularity
addressed by the Ellen MacArthur Foundation—preservation of
natural capital, optimization of resource production, and process
efficiency, many initiatives that have emerged and developed
due to the pandemic seem to be at least based on the first
two. This is because a lot of PPE production was based on
alternative materials that were reused in the manufacturing
process (Dela Cruz, 2020; Foy, 2020; Hitti, 2020; Reid and Hurst,
2020; Shokrani et al., 2020).

Contemporary society is structured in a linear production
model of natural resource extraction, processing, use, and
disposal. For the current system to be sustainable, disposed
materials must return to the consumer in a useful form and
within a reasonable time scale, when compared to human
life span (<100 years) (Kümmerer and Clark, 2016). In
order that this reintroduction into the productive cycle
may occur, processes and technologies must be developed,
improved, and applied. Many of them are based on the
use of renewable resources, cleaner methods of energy
conversion, and more efficient catalytic syntheses (Sheldon,
2016; Palkovits and Delidovich, 2017; Zhang et al., 2018; Payne
et al., 2019; Catlow et al., 2020). This approach, in which
reuse, recycling, recovery, and remanufacturing practices
for waste reduction are privileged, is one of the bases of
circular economy (Gregson et al., 2015; Kirchherr et al.,
2017).

Based on observations made in a previous work (Corrêa
and Corrêa, 2020), enterprises were selected that had started
because of the demands for PPEs used to control the pandemic
spread. The selection of organizations was based on geography
and regional impact. In this sense, enterprises associated with
the manufacture of non-disposable masks for use by the general
population and with characteristics of a family business were
analyzed. Having defined those criteria, it was possible to include
in the present work entrepreneurial activities aimed at fighting
Covid-19: civil organization initiatives.

One of the premises of circular economy, then, is the
preservation and valorization of the natural capital and,
therefore, minimizing waste. Thus, the concept permeates
the entire production chain, from the product concept to its
distribution and subsequent use. According to notes by the
[Conselho Empresarial Brasileiro para o Desenvolvimento
Sustentável, 2018], design is an important tool to achieve
circular economy because, through it, durable products
and services can be placed on the market using fewer
resources. The production mode also matters for circular
economy. Cleaner processes, with greater energy efficiency
and water reuse, and new applications for by-products
guarantee robustness to the activity from the point of view
of circular economy (Kümmerer and Clark, 2016; Babitt et al.,
2018).

TABLE 1 | Questionnaire applied to the professional seamstresses.

Did you start making masks in the SARS-CoV-2 pandemic?

On average, how many masks are produced per month?

On average, how many meters of fabric are used in a monthly production?

Are the masks produced only with remnant fabrics?

What fabrics are used to make masks?

In Brazil, the National Solid Waste Policy (Brasil, 2010)
encourages circular economy practices, ensuring that products
are reintegrated into the production chain with a resulting
reduction in solid waste.

METHODOLOGY

In the absence of a standard and consensual questionnaire
for measuring practices related to circular economy, the
present work adopted as references for the preparation
of the questionnaire the basic principles necessary to
establish circular economy, as listed by the Ellen MacArthur
Foundation (2020). They are preservation and increase of
the natural capital, optimization of resource production, and
promotion of process efficiency. Judging by the production
concept observed, the cases reported in the present work
seem to be solidly based on the second principle. This is
because a lot of PPE production was based on alternative
materials that were reused in the manufacturing process
(Dela Cruz, 2020; Foy, 2020; Hitti, 2020; Reid and Hurst,
2020; Shokrani et al., 2020). According to that principle,
production is based on remanufacturing, reforming, and
recycling so that products and services circulate in the
production chain.

In the case of self-employed professionals, who are hardly
unionized or registered as an individual micro entrepreneur
(MEI), the collection of information regarding the number
of seamstresses in the city of Curitiba-BR was carried
out in official databases. However, the prospecting was
carried out through a digital platform— “Mapa de Máscaras”
(mapademascaras.com.br), in the month of September-2020. It
is a non-profit project, whose objective is to stimulate the local
economy, giving visibility to he/she seamstresses who make
reusable masks, according to information contained in that
very site.

This platform was very important due to the lack of official
information and to the still informal and unregulated nature
of the seamstresses’ activity (Bordin, 2019). Thus, the survey
was carried out using the above-mentioned “Mapa de Máscaras”
platform (mapademascaras.com.br).

The survey was elaborated intending to check evidences
of reuse of fabric in the process of manufacturing. It was
used to investigate when the local professionals commenced
producing face masks. This data was important to evaluate the
level of knowledge of demand from the sewing professionals.
Complementing the answers, interviews were made through
messages (emails or mobile). And more data were obtained
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FIGURE 1 | Districts of Curitiba where production of reusable masks was identified.
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FIGURE 2 | Variation in the minimum sale price practiced in Curitiba-Br, based on data collected from the “Mapa de Máscaras” platform.

FIGURE 3 | The most common fabric used to make masks.
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FIGURE 4 | Average prices of fabrics used do make reusable masks.

to identify some circularity at ateliers, as well the costs of
manufacturing. The information about quantity of fabric reuse,
raw material used and others were employed to material
balance calculating. The data were included in a spreadsheet
and treated.

The questionnaire consisting of five questions was sent to
those professionals. All questions were oriented in such a way
as to easily identify any indication of the application of circular
economy in their business. The questions are presented in
Table 1.

RESULTS AND DISCUSSION

From the information collected from the above-mentioned
site, 71 registered professionals were identified in Curitiba-Br.
Figure 1 shows the areas where they work.

The questions were sent exclusively via the phone message
application. The percentage of responses was 30%. Out of this
group, 95% of the interviewed started to make masks in the
outbreak of SARS-CoV-2 in Curitiba-Br. The others already
produced masks for health professional and for other purposes.
Figure 2 shows the minimum sales values practiced in the city,
based on data obtained from that platform.

The discrepancy between the values is basically due to two
reasons: diversity in the supplies used—the prices of which are
varied; and production of masks in different sizes—to fit adults
and children. Another factor must be taken into account: the
search for personalized masks, which required distinct prints

and materials, and ended up being more costly. In this case,
customization seems to be common among clothing customers
who seek sewing services to readjust ready-made clothes, as
pointed out by Novaes (2016). This consumer profile becomes
the main barrier to the maintenance of a circular production
process, since remnants of fabric cease to be used as a result of
consumer demands.

As for the fabrics used for making masks, Figure 3 shows the
most common types.

As for the use of fabrics, one observes that most of the
reusable masks available are produced with cotton. This datum
is in line with the recommendations of the Brazilian National
Health Surveillance Agency (ANVISA-Br), which indicates the
preferred use of fabrics containing cotton [Agência Nacional de
Vigilância Sanitária, 2020]. Although the same Agency indicates
the possibility of using synthetic Non-Woven Fabric (NWF),
most masks produced are not made with this material, due to its
allergic potential. This testifies the commitment of professional
seamstresses to the safety of their customers.

Figure 4 shows the average prices of supplies, obtained from
the site: centerfabril.com.br, in September-2020.

Although simple NWF has a lower value among the
listed supplies, it is still the least used fabric by professional
seamstresses. This choice is probably due to the ANVISA’s
recommendations, endorsing the seamstresses’ commitment to
the safety and quality of the product to be delivered, so much
valued by customers and characteristics common to those
professionals, as Novaes (2016) observed so well.
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FIGURE 5 | Monthly production capacity, with minimum and maximum values found, and the calculated average considering all seamstresses.

Figure 5 illustrates the monthly production capacity.
Comparing the extremes, one notices the heterogeneity in

the production rhythm among professionals. In the universe

of seamstresses evaluated, the lowest production capacity

was 10 masks/month. The maximum production calculated

was 2,000 masks/month. The average production capacity

obtained considering the production by all professionals was

457 masks/month.
This great variation is probably due to the nature of the

sewing craft of seamstresses, since this work niche is made
up of professionals from various spectra—from those who
depend exclusively on sewing and, therefore, need to produce in
quantity, to those who resort to that craft to complement their
income. There are also those, who produce only for personal
satisfaction, as a hobby. In addition, there is the flexibility
in the work environment, common among those professional.
As highlighted by Novaes (2016) in her work addressing
the historical evolution of seamstresses in Viçosa, Minas
Gerais-Brazil, the tasks in a studio are performed according
to the professionals’ expectations, such as flexibility in the
hourly load.

The disparity in production and confection among
seamstresses, especially regarding the amount of fabric
used, is probably due to the nature of the craft itself. When

addressing the historical evolution of sewing professional in
Viçosa (MG-Br), Novaes (2016) highlighted that, although
linked to Market logistic, that craft does not necessarily aim
at profiting. Despite having a double workday, professional
in this segment work in their own studios for their personal
satisfaction. Thus, as Novaes (2016) observed, each seamstress
has his/her own work organization, which differentiates them,
characterizing the dynamics and diversity of their craft. This
information corroborates the results obtained in Curitiba-Br,
which demonstrated the same specific character identified in the
case study by Novaes (2016).

Based on the information collected from those professionals,
it was possible to estimate the amount of remnants used in the
production of masks and, therefore, the percentage reintroduced

into the production process. According to the survey, 32%

of seamstresses used remnants to make masks. However, only

50% of this universe controls the consumption of the fabric

they use. Thus, calculations regarding the reuse of fabric were

performed considering the analyzed percentage. Figure 6 shows
the parameters for estimating the total number of masks
produced with remnants.

Having as reference 100%-cotton white fabric, 0.75m wide
and weighing 173 g/m2, it is estimated that in the analyzed
period about 150 kg of fabric were reused just for making
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FIGURE 6 | Parameters used to calculate the estimated quantity of masks produced with remnants of fabric in Curitiba-Br.

masks. Projecting the values for the remaining 50% of the
seamstresses that use remnants, it is estimated that an amount
of up to 300 kg of fabrics were reincorporated into the
production process.

Out of the total number of masks produced, including those
that did not use remnants, almost 37% refer to the products that
were designed based on reusable fabrics and, therefore, based on
the concept of circular economy.

Limitations for Fabric Reuse
Although the estimates are encouraging, considering that more
than 30% professionals were using remnants for making masks,
some barriers to reuse practice still persist. The lack of control
over spent materials and residues generated in themanufacturing
process seems to be one of the reasons to discourage the use
of remnants for making masks. The demand for customized
materials, which require the acquisition of fabrics with a specific
print, also hinders the full use of remnants, characterizing a
social barrier, as pointed out by van Burel et al. (2016). Another
limitation is due to the technical issue. Depending on the type of
remnant generated in the studios, many of them do not have the
minimum dimensions necessary to be used in making masks.

Opportunities for Seamstresses
The current pandemic, despite its impact on health and human
lives, has also contributed to the adoption of more sustainable

practices. The making of remnant masks proves, at least in
Curitiba-Br, to be promising for diversifying the products sold
by sewing professionals. The use of remnants by a portion
of seamstresses greatly contributes to a healthier environment,
since the inclusion of fabric residues in the design of the
masks allows their reinsertion in the production process. This
reduces the need for new fabric, allowing the closure of the
material cycle, at least partly. Although it was not within
the scope of the present research, the seamstresses’ initiatives
can contribute to attracting, diversifying, and retaining new
customers, especially those who strive for sustainable products.
In this sense, the use of remnants for making reusable masks
has shown interest on the part of consumers, whose share
can be increased by the adoption of selling strategies directed
to sustainability (Oliveira et al., 2019) by using, for example,
principles of behavioral economics (Thaler, 2000; Mussi and
Cassel, 2018).

CONCLUSIONS

The current Covid-19 pandemic crisis stimulated
entrepreneurship among people in Curitiba-Brazil. The
seamstresses segment was one of the first to readjust to
the demands required by the population. The sewing
professionals demonstrated a high capacity to understand
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the market demand, starting the production of masks in
line with the evolution of the pandemic in that city. In a
scenario of scarcity of disposable masks combined with the
guidelines of the State and the Municipal Health Departments,
these professionals made reusable masks to be used by the
general population using cotton as their preferred fabric,
according to guidelines of the ANVISA and the World Health
Organization. This testifies the degree of commitment to
customer safety.

Although many seamstresses use remnants of fabric
to make their masks, this use was restricted to this type
of production just in the first month of work. The high
demand for masks together with the search for customization
by consumers were the main obstacles to maintaining
circularity in the production process, since remnants
were not intended for the purpose of a clientele looking
for exclusivity.

Despite the existing barrier to the use of masks made with

remnants of fabric and the likely drop in sales due to a possible
future reduction in the mandatory use, the current period can be
an opportunity for diversifying customers, including attracting

those whose consumption habit is guided by principles of
environmental issues.
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